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ABSTRACT
Purpose The aims of this study were to characterize isolated and non-isolated forms of corpus callosum dysgenesis
(CCD) at fetal magnetic resonance imaging (MRI) and to identify early predictors of associated anomalies.
Methods We retrospectively analyzed 104 fetuses with CCD undergoing MRI between 2006 and 2016. Corpus
callosum, cavum septi pellucidi, biometry, presence of ventriculomegaly, gyration anomalies, cranio-encephalic
abnormalities and body malformations were evaluated. Results of genetic tests were also recorded.
Results At MRI, isolated CCD was 26.9%, the rest being associated to other abnormalities. In the isolated group,
median gestational age at MRI was lower in complete agenesis than in hypoplasia (22 vs 28weeks). In the group with
additional findings, cortical dysplasia was the most frequently associated feature (P = 0.008), with a more frequent
occurrence in complete agenesis (70%) versus other forms; mesial frontal lobes were more often involved than other
cortical regions (P = 0.006), with polymicrogyria as the most frequent cortical malformation (40%). Multivariate
analysis confirmed the association between complete agenesis and cortical dysplasia (odds ratio = 7.29, 95%
confidence interval 1.51–35.21).
Conclusions CCD is often complicated by other intra-cranial and extra-cranial findings (cortical dysplasias as the most
prevalent) that significantly affect the postnatal prognosis. The present study showed CCD with associated anomalies
as more frequent than isolated (73.1%). In isolated forms, severe ventriculomegaly was a reliable herald of future
appearance of associated features. © 2016 John Wiley & Sons, Ltd.
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INTRODUCTION
Dysgenesis of the corpus callosum (CC) is a spectrum of
midline congenital anomalies comprising complete forms,
partial agenesis, and hypoplasia (CC thinner than normal).1 In
imaging, CC morphology is defined by its cranio-caudal extent,
and it is first detected at the 18th to 19th gestational weeks by
ultrasound (US).2 The prevalence of all the CC dysgenesis
(CCD) is around 1.8 per 10 000 live births. In most cases, a
prenatally detected callosal dysgenesis seems to be often
associated with other malformations.3 CCD can be caused by
environmental factors, including infectious diseases [i.e.
toxoplasma, rubella, cytomegalovirus, and herpes (TORCH)],
metabolic4 or vascular disorders, maternal alcohol use during
pregnancy,5 or maternal phenylketonuria.6 Genetic factors
may be either responsible or co-factors to the disruption of
any of the several steps in callosal development, such as cell
proliferation, migration, axonal growth, and glial patterning at
the midline.2 CCD is present as a feature of genetic syndromes
in 30% to 45% of cases, one third of them accounted by single
gene disorders. Routine prenatal US can suggest CCD when
absent CC or cavum septi pellucidi (CSP), ventriculomegaly
(VM) and colpocephaly, elevated third ventricle, and lack of
the pericallosal arteries are evident.7 Thanks to the high spatial
and contrast resolution and a wide field of view (FOV), fetal
magnetic resonance imaging (fetal MRI) is clinically helpful if
the suspicion of CCD is raised by prenatal echography.
MRI can confirm the diagnosis and detect associated
abnormalities that frequently occur with CCD.8 Co-occurring
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CNS malformations are frequently present, and this is one of
the most important prognostic predictors from mild to severe
neurological deficits in prenatal diagnosis.9–11
We retrospectively analyzed 104 fetuses diagnosed with CCD
by MRI, following suggestive sonographic findings of brain
malformations, in order to identify early predictors of the
emergence of associated abnormalities.
MATERIALS AND METHODS
Subjects
All the fetal MRI scans performed at the Radiological Sciences
Department of Policlinico Umberto I Hospital, Rome, Italy,
from February 2006 to April 2016, referred after a second level
sonographic suspicion of brain abnormalities, were
retrospectively reviewed. Only 104 cases fulfilling the study
criteria were included. The US findings leading toMRI included
the lack or suboptimal visualization of CC and cavum septi in
56 cases, VM in 27 cases, posterior cranial fossa anomalies in
8 cases, and the suspicion of more complex CNSmalformations
in 13 cases (i.e. holoprosencephaly or septo-optic dysplasia).
The study was approved by the ‘Policlinico Umberto I
Hospital Ethic Committee’. Mothers signed two informed
consents, one for theMRI and a second one concerning personal
data processing for scientific purposes. We recorded the
following parameters, when available: maternal age, gravidity
and parity, gestational age, gender of the fetus, presence of fetal
growth restriction, amniotic fluid index (AFI), ethnicity, parental
consanguinity, family history for genetic diseases and genetic
tests. All pregnancies were tested for congenital infections, and
the positive cases were not included in the study. Definite
confirmation of CCD was obtained by histopathological studies
when termination of pregnancy was performed or stillbirth
occurred, and after a parental interview in live-born children.
MRI protocol
All MRI examinations were reviewed by a single radiologist (L.
M.) with a 12-year experience in fetal neuroradiology. MRI
tests were performed with at 1.5-T Magnet (Siemens
Magnetom Avanto) without maternal–fetal sedation, with one
or two surface coils phased array on maternal abdomen. The
total duration of the examination was about 20min.
The study protocol of fetal brain included the following
sequences:
• T2-weightedHASTE: repetition time (TR) 1500ms, echo time (TE) 151ms;
slices of 3 mm; FOV 260 × 350mm; 256 × 256 matrix; time of
acquisition (TA) 20 s.
• T1-weighted FLASH 2D: TR 362ms; TE 4.8ms; slices 5.5 mm; flip angle
70°; FOV 350 × 300mm; 256× 192 matrix; TA 25 to 30 s with and
without fat saturation.
• Diffusion weighted imaging: TR 8000ms; TE 90ms; inversion time
185ms; slices of 5 mm; FOV 420 × 300mm; 192 ×192 matrix; TA
45 s; 3 b-factor per floor: 0.200 and 700mm2/s.12
MRI findings
Corpus callosum
We evaluated CC shape, signal intensity, and length.
Normative data by Garel et al.13 were utilized for pregnancies
between 22 and 37weeks whereas those of Parazzini et al.14
for pregnancies between 18 and 22weeks.
Cavum septi pellucidi
Anomalies in the pillars of the fornix or in the leaflets of the
septum pellucidum were searched for.
Biometry
Bone and cerebral fronto-occipital and biparietal diameters,
height and antero-posterior diameter of the vermis, transverse
cerebellar diameter, and antero-posterior diameter of the pons
were measured.13,14
Ventriculomegaly
Ventriculomegaly was graded as borderline for ventricular
dilation of 10 to 12mm, mild for a dilation of 12.1 to 15mm,
and severe for dilations >15.1mm.
Gyration
Cortical gyration and development of interhemispheric sulcus,
parieto-occipital sulcus, prefrontal sulcus, and frontal lobe
dysmorphism were examined.13
Other encephalic abnormalities
These were recorded, namely, supratentorial or subtentorial
cysts, ponto-cerebellar and medullary malformations, and
posterior cranial fossa anomalies.
Craniofacial malformations
We took note of cleft lip, cleft palate, and micrognathia.
Body malformations
Extra-cranial anomalies were detected by MRI, US, and
echocardiography. MRI was extended to fetal body in selected
cases, when additional abnormalities were suspected on US
and/or visible in the FOV.
Genetic tests
Genetic investigations included standard chromosome analysis
and rapid aneuploidy DNA test (quantitative fluorescence–
polymerase chain reaction). In some cases, in-depth analysis
was performed by array comparative genomic hybridization
(array CGH) or next-generation sequencing (NGS).
Statistical analysis
A univariate analysis was performed using χ2 and the Fisher
exact test for categorical variables, and Mann–Whitney and
Kruskal–Wallis tests for quantitative characteristics, depending
on the number of categories to compare (two or more).
Multiple-comparison P values were adjusted with the
Bonferroni correction.
A multiple logistic regression model was built to identify
possible characteristics independently associated with the
diagnosis of isolated agenesis of the CC. Multiple logistic
regression models were built using the strategy suggested by
Hosmer and Lemeshow.15 Each variable was included in the
model when the P value was lower than 0.25 at the univariate
analysis.
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Multivariate logistic regression with backward elimination of
any variable that did not contribute to the model on the
grounds of the likelihood ratio test (cutoff at P = 0.05) was
performed. Variables whose exclusion altered the coefficient
of the remaining variables were kept in the model. Interaction
terms were tested using a cutoff of 0.15 level of significance.
Adjusted odds ratio (OR) and 95% confidence intervals (CIs)
were calculated. All statistical calculations were performed
using STATA version 12.0 (College Station, TX, Stata
Corporation, 2011).
RESULTS
MRI demonstrated isolated CCD in 28 fetuses out of 104
(26.9%), while in the rest of the cohort (73.1%), CCD was
associated with other anomalies.
Male fetuses were more numerous than female fetuses
considering available data. The average maternal age was
32.7 years (SD 5.8). Prenatal karyotype was obtained in 38 cases,
and array CGH was performed in 16 cases and NGS in 3 cases. In
three parental couples, consanguinity was reported, and in one of
them, the final diagnosis was an autosomal recessive disorder.
Table 1 displays the characteristics of the study population
according to the presence of associated anomalies. Tables 2
and 3 display the intracranial findings in cases with associated
anomalies, according to the CC dysgenesis class.
In 28/104 cases, pregnancy was terminated; in 6/104 fetuses,
stillbirths were the outcome; and 23/104 were born.
In all the aborted fetuses and stillbirths, autopsy studies
were performed. The parents of live-born children, when
collaborative (16 out 23, 4 of the isolated CCD group and 12
CCD with other malformations), reported by telephone
interview that the CCD was postnatally confirmed and
postnatal imaging (US and/or MRI) performed in other centers
was evaluated. In the remaining cases, data were incomplete
owing to the lack of pathological reports or because of parents’
denial to give information.
Isolated CCD
In the isolated CCD group, the median gestational age at MRI
was 22weeks (range 20–26) for cases with complete agenesis,
28weeks (range 24–33) for hypoplasias, and 30weeks (range
22–35) for partial agenesis. The gestational age at diagnosis
for cases of isolated and complete agenesis was therefore
significantly earlier (P = 0.0012).
A standard karyotype is available for eight cases in the isolated
group, and it was normal in all of them. In three cases, an array
CGH was performed, and in one of them, a de novo
heterozygousmicrodeletion (1q43–q44)was detected (Figure 1).
CCD with associated anomalies
The median gestational age at first MRI was 23weeks in partial
agenesis (range 19–38), 24weeks when the agenesis was
complete (range 18–38), and 30.5weeks in hypoplasia of the
CC (range 20–35) (P = 0.0393).
As far as the associated malformations are concerned,
cortical developmental defects were found in 30 cases
(39.5%), cerebellar malformations in 23 cases (30.3%),
interhemispheric-ependymal cysts in 15 cases (19.7%), and
microcephaly in 7 cases (9.2%). In 17 cases (22.4%), two or
more of them were evidenced (Figure 2). Other associated
Table 1 Characteristics of the study population in relation to presence or absence of associated anomalies
CC dysgenesis with associated anomalies
(n = 76)
Isolated CC dysgenesis
(n = 28) P value
Male fetal gender 31 (40.8%) 15 (53.6%) 0.244
Consanguinity 3 (3.9%) 0 (0%) 0.286
Caucasian ethnicity 61 (80.3%) 24 (85.7%) 0.523
Maternal age at diagnosis (years) 0.976
<25 8 (10.5%) 3 (10.7%)
26–30 18 (23.7%) 7 (25.1%)
31–35 22 (28.9%) 9 (32.1%)
>35 28 (36.9%) 9 (32.1%)
Gestational age at diagnosis (weeks) 0.848
<22 GA 27 (35.6%) 8 (28.6%)
23–27 GA 16 (21.0%) 8 (28.6%)
27–32 GA 16 (21.0%) 6 (21.4%)
>32 GA 17 (22.4%) 6 (21.4%)
Ventriculomegaly 52 (68.4%) 22 (78.6%) 0.311
Cavum septi pellucidi agenesis 39 (51.3%) 18 (64.3%) 0.157
Fetal growth restriction 13 (17.1%) 1 (3.6%) 0.073
AFI abnormalities 13 (17.1%) 1 (3.6%) 0.073
Karyotype abnormalities 6 (7.9%) —
Array CGH abnormalities 3 (3.9%) 1 (3.6%) 0.930
L. Manganaro et al.246
Prenatal Diagnosis 2017, 37, 244–252 © 2016 John Wiley & Sons, Ltd.
anomalies were thoraco-abdominal (17, 22.4%),
musculoskeletal (14, 18.4%), craniofacial (13, 17.1%), and
cardiac malformations (11, 14.5%).
At univariate analysis, cortical dysplasia was significantly
associated (P = 0.008) and more frequent when the agenesis
was complete rather than partial (P = 0.004). The same trend
was observed comparing cortical dysplasia in complete CC
agenesis versus CC hypoplasia cases, even if it was not
statistically significant (Table 2).
When multivariate analysis was performed, cortical
dysplasia was confirmed as significantly associated to
complete CC agenesis (OR 7.29, 95% CI 1.51–35.21) (Table 3).
Cortical dysplasia was more often detected as a frontal lobe
dysmorphism, and it was again more frequent among
complete CC agenesis (74.1%) than partial (14.8%) and
hypoplasia (11.1%) (P = 0.006) (Figure 3).
The most represented pathological class of cortical
malformations was polymicrogyria, present in 12 fetuses
(Figures 4 and 5), while nine fetuses showed lissencephaly, six
Table 2 CCD with associated anomalies: intracranial findings in relation to type of CC dysgenesis
P
value
Complete CC
agenesis, n (%)
P value (complete
vs partial)
Partial CC
agenesis n (%)
P value (partial
vs hypoplasia)
CC hypoplasia,
n (%)
P value (complete
vs hypoplasia)
Cortical dysplasias 0.008 21 (70%) 0.004 3 (10%) 0.451 6 (20%) 0.054
Ventriculomegaly 0.060 29 (55.7%) 0.019 9 (17.3%) 0.151 14 (27%) 0.483
Cavum septi pellucidi
agenesis
0.001 18 (81.8%) 0.021 3 (13.6%) 0.342 1 (4.6%) 0.001
Dysmorphic frontal
lobes
0.006 20 (74.1%) — 4 (14.8%) 0.167 3 (11.1%) 0.008
Significance P values are presented in bold.
Table 3 Results of the multiple logistic regression analysis to
identify variables independently associated to non-isolated CCD
OR 95% CI P value
Cortical dysplasias
(0 = absent; 1 = present)
7.29 1.51–35.21 0.048
Figure 1 Fetus at 21weeks + 4 days. At US, CC is not visualized. Fetal MRI confirmed complete CC agenesis (b, c) with a VM (a, asterisk). MRI
finding of frontal lobes hypoplasia (a, black arrow). Agenesis cavum septi pellucidi (ACSP) (b, coronal). For this case, karyotype was negative
while array CGH resulted in a de novo microdeletion 1q43–q44
Figure 2 Fetus at 23weeks + 2 days. Bilateral VM at US with altered CC. MRI confirmed bilateral VM (a, asterisk) with a thin and stretched CC
(c, white arrow) and showed macrocrania with microcephaly (b) with frontal lobes hypoplasia (a, black arrows). There is a mega cisterna
magna (c, plus sign) with a small vermis. CSP not visualized
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Figure 3 Fetus at 20weeks + 6 days with CC hypoplasia at US. MRI showed a short and thick CC, with the presence of the only anterior part as
for partial complete CC agenesis (CC length 13mm). Very small CSP (a, white dot). Bilateral VM (a, b, asterisk). MRI pointed out some
hypointense linear bands inside the ventricles, as well as hyperacute hemorrhage (a, b). Frontal horns were very small and dysmorphic (a, b,
white arrows). Nuchal and frontal thickening (c, black arrow). For this case, karyotype and array CGH were negative
Figure 4 Fetus at 27weeks + 3 days. US suspicion of complete CC agenesis. Fetal MRI confirmed complete CC agenesis (a, b, c) with moose-
head sign (b, coronal) and moderate bilateral VM (a, axial, asterisks). MRI identified additional finding of mesial bumps and polymicrogyria
(a, arrows)
Figure 5 Fetus at 22weeks + 2 days. US suspicion of CC hypoplasia and cerebral biometry reduction. MRI confirmed CC hypoplasia (c,
arrowhead) with microcephaly and showed irregularity of the cortex in the fronto-parietal zone, with a suspicion of cortical dysplasia (b,
black arrow) and visualized CSP (a, b; black dot). In the images (d, e, f), the postnatal MRI of the previous pregnancy. Mild CC hypoplasia was
evident (f, arrowhead). Note that the findings are superimposable to the fetal MRI with a major evidence of polymicrogyria (d, e, arrows)
indicating a risk of recurrence
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schizencephaly, two neuronal migration disorders, and one
case sub-ependymal heterotopia.
As expected, complete absence of cavum septi at MRI
was significantly associated to callosum dysgenesis (P = 0.001)
and more in the complete CC agenesis group versus both
partial (P = 0.021) and hypoplasia (P = 0.001) (Table 2).
Ventriculomegaly was an accompanying feature in complete
CC agenesis (Figure 6) more than in partial (P = 0.019).
Standard karyotype was performed in 30 cases in this group,
and an abnormal karyotype was found in six fetuses, three
trisomy 18 (two complete CC agenesis and one CC hypoplasia),
two trisomy 13 (one partial CC agenesis and one complete CC
agenesis), and one male fetus with triploidy (complete CC
agenesis).
In 13 cases with a normal standard karyotype, array CGHwas
performed. Positive findings included one complete CC
agenesis fetus with a de novo heterozygous microdeletion
(9q33.3–q34.12), one partial CC agenesis fetus with a de novo
microdeletion (3q23–q24, Figure 7), and a third CC hypoplasia
case with a maternally transmitted 16p13.3 microdeletion. In
three selected cases,NGSdetectedaWalker–Warburg syndrome
with FKTNmutations, a severe epileptic encephalopathy with a
SCN2Amutation, and a tubulinopathy with a TUBB2Bmutation
(Figure 8). In one case, molecular analysis allowed to diagnose a
Beckwith–Wiedemann syndrome.
DISCUSSION
Current evidence indicates that both acquired and genetic
mechanisms may have a role in the etiology of CCD. Hundreds
of genetic syndromes have been described featuring CCD,
many of them segregating as a monogenic trait, such as
Miller–Dieker (autosomal dominant), acrocallosal, Walker–
Warburg (autosomal recessive), or Aicardi (X-linked)
syndromes. CCD is also a common feature in many
chromosomal and genomic disorders.16
This extreme etiological heterogeneity may be due to the
complex embryologic processes underlying the formation of
the corpus callosum, spanning most of the whole pregnancy.
The same genetic and environmental factors responsible for
CCD can determine a large extent of other malformations both
Figure 6 Fetus at 22weeks with VM at US. Fetal MRI confirmed bilateral VM (11mm left, 13 mm right, a, asterisks). CC not visualized.
Intensity alteration of cerebral parenchyma in the periventricular zone with ventricular dysmorphism (a, b, c, black arrows). Abnormal
bump on the mesial surface (a, white arrow). Note also the biometry reduction of the vermis and the widening of the fourth ventricle. Babygram
showed multiple associated vertebral segmentation anomalies (d, oval). Pathological confirmation of MRI findings (e, f, g, h), with a diagnosis
of Aicardi syndrome. For this case, karyotype and array CGH were negative [Colour figure can be viewed at wileyonlinelibrary.com]
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in the CNS itself and in other organs and apparatuses,17
depending on the gene function and the time of the pathogen
action.
It is evident that, when the diagnosis of callosum dysgenesis
is prenatally confirmed by MRI, a prevalence of non-isolated
CCD (76.1%) over isolated cases is found, a critical finding for
the postnatal prognosis, as well as in accordance with recent
data on autopsy studies.18–20
Therefore, the evaluation of CCD takes a sure advantage
from MRI.21 Severe VM with CCD was always associated to
the presence of multiple malformations, which, if not present
at the time of diagnosis, would emerge at the follow-up, while
mild to moderate VM is mostly found in isolated forms.
Therefore, in the presence of an ‘apparently’ isolated CCD with
severe VM, the prognosis may be worse.
As expected, absent visualization of the CSP is a significant
bystander of CCD (P = 0.001), according to the literature.22 As
far as the cavum septi are concerned, we defined either absent
visualization or complete absence of CSP as the complete
absence of any, even small, portion of the CSP leaflets. In the
other cases, the CSP was considered present, even if
incomplete or in form of remnants, in part explaining the small
number of cases assigned to the category of complete agenesis
without agenesis cavum septi pellucidi (ACSP). The reason why
some CSP remnants are visible in the very anterior regions of
the midline in apparently completely absent CC, as judged by
MRI, is the likely presence of some rostral sparse CC fibers
undetectable at 21 to 22weeks of gestational age as well as
hints of CS, in what Garel13 defines as quasi-complete CC
agenesis, that is, a very severe form of partial CC agenesis.
Figure 7 Fetus at 22weeks. US suspicion of CC hypoplasia. On fetal MRI, a partial complete CC agenesis was observed (c, arrow) with
ventricular dysmorphism and mild VM (a, asterisks). MRI finding of mesial invagination on frontal lobes (b, black arrows). Widening of the
4° ventricle (c, +). ACSP. Negative karyotype. On array CGH, a de novo microdeletion 3q23–q24
Figure 8 Fetus at 21weeks + 5 days. US suspicion of CC hypoplasia. On fetal MRI, there is the evidence of CC hypoplasia (c, white arrow) and
a small CSP. Bilateral VM (a, b, asterisks) with initial widening of third ventricle (c, ·). Note the dysmorphism and reduction of frontal horns (a,
black arrows). Sylvian fissure not visualized bilaterally (b, coronal). Vermian hypoplasia (c, arrowhead). Pathological confirmation of MRI
findings (d, e, f) with a diagnosis of microlissencephaly and neuronal migration defect (tubulinopathy) [Colour figure can be viewed at
wileyonlinelibrary.com]
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As expected, cortical developmental anomalies were the
most frequently associated features to CCD (P = 0.008).
Another study, performed on 29 cases, concluded that
abnormal sulcation and diffuse white matter dysgenesis are
very common features in CC agenesis detected in fetal age.23
In fetuses with cortical dysplasia, the mesial frontal lobes
were more often involved than other cortical regions
(P = 0.006), with polymicrogyria as the most frequent cortical
dysplasia (40%).
The absence of normal connections between the
hemispheres and the formation of aberrant connections within
the same hemisphere may delay primary sulci formation and
contribute to the abnormal sulcal morphology seen in many
fetuses.24 On the other hand, the tension exerted on the
developing cortex by axonal connections, including
intracortical connections, could result in the infolding of the
developing cortex and may also be related to abnormal cortical
growth.25 Because malformations of cortical development
strongly influence the prognosis, it is very important to
recognize early signs abnormalities in cortical development.26
Cortical dysplasia and neuronal migration defects represent a
negative prognostic factor and are the substrate of severe
pharmaco-resistant epileptic syndromes and intellectual
disability.27
Owing to the advances in fetal MRI, the diagnosis of cortical
anomalies is nowadays more precocious. As described in a
recent article by Righini et al., it is possible to recognize typical
patterns of focal cortical dysplasia, even in early gestational
periods (before 24weeks of gestation).28
As we show, in complete CC agenesis, the risk of cortical
dysplasia is seven times greater than in partial CC agenesis
and CC hypoplasia. As the diagnosis of complete agenesis of
CC is made quite early (median 22 gestational weeks),
considering the high chance of late-appearing cortical
dysplasia, the problem of what ‘apparently’ isolated complete
CC agenesis means is the real focal point of the prenatal
counseling,29 especially in countries with a limited time for
interruption of pregnancy (<22 gestational weeks).
Although this survey counts one of the largest fetal CCD
cohort with prenatal MRI diagnosis so far reported, some limits
are present. The first one is that this is a retrospective study, so
sometimes a statistical significance on associated features was
difficult to reach with a notwithstanding suggestive trend, as a
result of the limited sample. Then, even though the present
study has a focus on prenatal counseling, there is a lack in
the homogeneity of follow-up data, considering that the study
covers a 10-year period and that some fetuses were not
observed at our center; thus, it was hard to obtain pregnancy
outcome, postnatal, or postabortion information.
As far as genetic testing is concerned, it is evident that
karyotype analysis should always be considered in any CCD,
because of the high yield of both standard and molecular
cytogenetics. Cytogenetic defects in the setting of an isolated
CCD is likely to herald the appearance of other pathological
findings. Moreover, our experience suggests that, in particular
when imaging reveals a syndromic pattern, prenatal
sequencing by NGS using a CCD-associated monogenic
disease panel should be considered.
Based on the observed results, fetal MRI is recommended in
the suspicion of CCD, as in most instances it is the only way to
differentiate isolated from non-isolated forms, the main
clinical dichotomy between cases with a better prognosis from
those with a worse prognosis. Moreover, in order to rate the
emergence of concurrent malformations, the pivotal role of a
very close MRI follow-up in early detected ‘apparently’ isolated
CCD is crucial. MRI performed at 18 to 22 gestational weeks
should not be considered as a definitive diagnosis, and we
suggest to perform a subsequent MRI examination within 26
to 27weeks, in order to better follow the brain morphogenetic
process and the pregnancy evolution. According to our
experience, this is the best time-lapse to study the cortical
pattern. With the later secondary sulcation and the concurrent
subarachnoidal spaces decreasing, cortical abnormalities
visualization could be more difficult. As a precocious finding,
the presence of severe VM (>15mm) may help in predicting
the turning of isolated CCD in non-isolated form, and the
worsening of the neurological outcome.30
WHAT’S ALREADY KNOWN ABOUT THIS TOPIC?
• Fetal magnetic resonance imaging is a useful imaging technique for
the diagnosis of central nervous system (CNS) anomalies.
• Dysgenesis of the corpus callosum (CC) is associated with brain
anomalies in 21 to 93% of cases, most commonly abnormal
gyration, interhemispheric cysts, and posterior fossa abnormalities.
• CC agenesis is associated with non-CNS anomalies in up to 65%
of cases.
WHAT DOES THIS STUDY ADD?
• Complete fetal CC agenesis has an increased risk to be associated
to cortical dysplasia, seven times greater than partial CC agenesis
and CC hypoplasia. In particular, the most frequent type of cortical
dysplasia is polymicrogyria. Severe ventriculomegaly associated to
CCD is a valuable predictor of associated anomalies.
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